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Protective effect and mechanism of Yinyangsuo Capsules on sperm damage of
kidney-yang deficiency model based on NELL2 Lumicrine signaling pathway
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Abstract: Objective To study the protective effect of Yinyangsuo Capsules (5| FHZ B %) on sperm damage induced by adenine in
rats with kidney-yang deficiency, and explore its mechanism from neural EGFL like 2 (NELL2) Lumirine signal pathway. Methods
Male SD rats were randomly divided into control group, model group, Yinyangsuo Capsules (432 mg/kg) group and levocarnitine (100
mg/kg) group with 10 rats in each group. The rat model of kidney-yang deficiency was established by ig adenine (200 mg/kg) for 14
d. The success of model was judged by observing the syndrome of kidney-yang deficiency and testosterone level in serum. At the same
time of modeling, drugs were given for 49 d, testicle and epididymis visceral brain coefficients were calculated. Computer assisted
sperm analysis (CASA) was used to detect epididymal sperm kinetic parameters. Sperm count and sperm deformity rate were detected
under light microscope. Sperm viability was detected by fluorescence; Histopathological changes of testis and epididymis were
observed by HE staining. Testosterone level in serum was detected by ELISA. Immunofluorescence was used to observe the secretion

of NELL2 in testis and expression of c-ros oncogene 1 (ROS1) in epididymis. The expression of epididymal protease lecithin 2
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(OVCH2) and sperm a disintegrin and metalloproteinase 3 (ADAM3) were detected by Western blotting. Results Compared with

model group, Yinyangsuo Capsules can improve the symptoms of kidney-yang deficiency in rats with kidney-yang deficiency, such as

rough hair loss, listlessness, curled back, increased urine output and decreased body weight, increase the visceral brain coefficient of

testis and epididymis (P < 0.01); Significantly increased sperm number, sperm viability and sperm dynamics parameters (P < 0.05,

0.01, 0.001), decreased sperm deformity rate, decreased seminiferous tubule lesions rate (P < 0.001), and increased testosterone level
in serum on 14th and 49th d (P <0.01, 0.001); The expression levels of NELL2 in testis and ROS1, OVCH2 and ADAM3 in epididymis

were significantly increased (P <0.05,0.01,0.001). Conclusion Yinyangsuo Capsules has a protective effect on sperm injury induced

by adenine in rats with kidney-yang deficiency, and its mechanism may be related to its regulation of NELL2 Lumicrine signaling

pathway to participate in spermatogenesis and maturation.
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E1 BRIZEEMNARAERE A, n=10). 14d IIEFZEIKE B, n=6) BIEMH (X+5)
Fig. 1 Effects of adenine on body weight (A, n = 10) and 14 d testosterone level in serum (B, n = 6) of rats (X £ 5)

3.2 SIPRRKREXSPREX R AN RS

W 1 s, WAL RS AL . e/ 3
BRI, PRS2 AR, BT S i KR 2%
SSRSRCH =R S S IDNTE I E SOESLERTE
i, SR MR RPN EREIK (P<0.01.
0.001); SR LLEL, 51 R4S RBITH KR
S PSERANSBONIER, TRARETRE, (A%
#1 SIAEREMNEREAREZEN. MZRKABHIFN
(Xts,n=10)
Table 1 Effect of Yinyangsuo Capsules on brain coefficient
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a-lEFKT bk cBURIE B e TBRE  LEME
g h-JoH
a-normal sperm b-headless c-wavy body d-folding body e-

folding tail f-roll g-neck curvature h-missing hook

E 2 BRIESXT KREFEAZAISEN (X 100)
Fig. 2 Effect of adenine on sperm malformation of rats (x 100)
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Fig.3 Effect of Yinyangsuo Capsules on sperm count and sperm malformation rate of rats with kidney-yang deficiency (X £ s,

n=10)
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Fig. 4 Effect of Yinyangsuo Capsules on sperm survival rate of rats with kidney-yang deficiency (X s, n = 6)
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Table 2 Effect of Yinyangsuo Capsules on sperm dynamics parameters in rats with kidney-yang deficiency (X £ s, n =10)
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/b (P<0.001), FFIiEFRK (P<0.001), 5 MR
MM BTESNRE T, RTWREREESS (P<
0.001), LIRS 5 B IMD, KT i id . 1
B . AR R SR T E e SR
FHRHE (P<<0.05. 0.01), fETHZM. HifTE N
A FTBEAK . 5B LLER, 51 FHZR B3 740
(P<0.01), [N —EREE EFFAR 7R TR, 1E
FE G EFKN T, BTAAENREL, gy
o, AT EETREN S, BAEREESAS
(P<<0.001); IR THIZH AR, T
. B armtE. B MR SR T &
IS E (P<0.05. 0.01); 5K KBITHER,
FIPHRAAERRS THE . KT W 207 [ 1) SGE AR
FHARXTELSS, (BAEXSTIE%. K3l 2807
R VE R SR, ] L5 | BH 28 s B ml i i 38 e b

THE. BTRESUIEFEISEERTRE, I
HXPREFE 713 1 Ry E AR T 2 < T,
SRR
34 SIPRREREXNSHEXREN. MEHLARE
5 R 105 A 22 K S AY #2000

W 5. 6 Fow, W REZH K R 52 A R /N S IR
T, SRAEFEMBHINHET, EU0mH0, 74 i
B WEEEARK, HRERE, BAR K=
R o AR K BR 52 RN B 52 HA 300 B S Fr 4 00 B
OO, SALAEREINE R FR R N (P<0.001),
ARG NE ERIAEN, N vk Al 2, Rk
TR, EREMIH R RS RS R
X, Fidkdnfubisg 2, WrHpI AL BEmED .
SRR A, SIFHRAR R AR NS RAER
B TR (P<0.001), AecfE B RHRE KR AL Bt



F8 B 20226128 $53% B248  Chinese Traditional and Herbal Drugs 2022 December Vol. 53 No. 24 - 7779 »

A % R X200
[ o _ A A x100
2004m !

Xt e R SIBHR ERET
El5 SIFHRKRENBHERREN. MEARRBEFNZE
Fig.5 Effect of Yinyangsuo Capsules on histopathology of testicles and epididymis of rats with kidney-yang deficiency
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Fig.6 Effect of Yigyangsuo Capsules on seminiferous tubule lesions rate (n = 6) and testosterone level in serum (n = 10) of rats
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Fig. 7 Effect of Yinyangsuo Capsules on NELL2 protein expression of testicular and ROS1 protein expression of epididymal

head in rats with kidney-yang deficiency
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Table 3 Effect of Yinyangsuo Capsules on NELL2 protein
expression of testicular and ROS1 protein expression of

epididymis in rats with kidney-yang deficiency (X £ s, n=06)
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Fig. 8 Effect of Yinyangsuo Capsules on protein expressions of OVCH2 in epididymis and ADAM3 in sperm of rats with

kidney-yang deficiency (Xt s, n=3)
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